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CYYACHI MOXJUBOCTI ITEHTU®IKAIIII 35POI,
BUT'OTOBJIEHOI HA 3D ITIPUHTEPI

OcTtaHHI JOCSATHEHHS B raiy3i afuTHUBHUX TexHosorii (3D-apyk), mpusBenu
JI0 TIOMITHOTO 3POCTaHHS JOCTYIMHOCTI Ta MOUIMPEHHS 30p0i, BUTOTOBJICHOI ITUM
metonoM. Panime 3D-npyk 3acTocOoByBaBCS MEPEBAXKHO BUPOOHUKAMH IS
CTBOpeHHs mpoTotumiB. OAHAK Tenep, 3aBASKA 3HAYHOMY 3HMKEHHIO IiH Ha 3D-
MPUHTEPU Ta BUTPATHI Mareplaiau, 3BUYAHI TPOMAJSIHU MOXKYTh CAMOCTIMHO
BUT'OTOBJIATH BOTHENAJIbHY 30pol0 y cede Baoma. HoBa peanbHiCTh, X0U 1 BIZKPUBAE
MEeBHI TEXHOJOTIYHI MOJKJIMBOCTI, BOJHOYAC CTBOPIOE 3HA4YHI MPOOJEeMH st
IPaBOOXOPOHHUX OPTaHiB, BIAMOBIIAIILHUX 32 KOHTPOJIb HAJ 001roM 30poi.

[lepmoro myOaiYHO TPOAEMOHCTPOBaHOK 3D-IpPyKOBAHOIO BOTHENAIBHOIO
30poe€to cTaB oiHO3aps AU mictoseT «Liberatory, crBopenuit y CIIA B 2013 porti.
Moro ocoGmuBicTio Gyga Maike MOBHA BiICYTHICTh MeTaJeBHX meTaleH, 3a
BHHSITKOM I[BSIXa, 10 BUKOPUCTOBYBABCS SIK yIapHUK. [Ticis onmpuiioiHeHHS Bieo
mpo 1o 30poto, daitm 3 11 3D-MoAeIIII0 CTaIM BIJILHO JAOCTYITHUMH B [HTEpHETI,
0 BUKIUKAJIO 3HAYHWA DPE3OHAHC Ta IOPUAMYHI CYNEpEeYKd IIOAO0 IXHBOTO
nommpenHd. Ilonpu copoOu BupaneHHs uux (¢GaiaiB, BOHM IMPOJOBKUIU
IIUPKYJIIOBATH B MEPEXKI, a 3 4aCOM 3'IBHIIHCS OLITBII CKJIaH1 Ta Ha1iHI Mozaeni 3D-
JPYKOBaHOI 30pOi, 110 CBIIYUTH MPO €BOJIOLIIO 1€ TEXHOIOTIT Y 30poiHii cdepi
[1].

3poctanHs nocTtynHOCTI 3D-npykoBaHoi 30poi BUKJIMKAE OOTPYHTOBaHE
3aHETNIOKOEHHSI cepell NMPAaBOOXOPOHHUX OpraHiB MO BChOMY CBITY. BiaCyTHICTh
YiTKOTO IMPaBOBOTO PEryJIOBaHHsS BUPOOHHUIITBA Takoi 30poi Ta 1i KOMIIOHEHTIB
3HQYHO YCKJAIHIOE iXHIO 1IeHTH(}IKAII0, BIJACTESKEHHS Ta  KOHTPOJIb.
[IpaBonopyIIHUKKA MOKYTh BUKOPUCTOBYBATH 3D-TipuHTEpU IJII CTBOPEHHS SIK
MOBHICTIO (DYHKIIIOHAJIbHOT BOTHEMAILHOI 30p0i, Tak 1 OKpeMHX Ii YacTHH, IO
YCKJIQJHIOE BU3HAYEHHS TMOXOJDKEHHS Ta 3aKOHHOCTI Takoi 30poi. Kpim Toro,
dposi 3D-moeni 30poi 4acTo MaCKYOThHCS Mij] BUTJISAOM 3BUYAHUX 00'€KTIB B
OHJIAMH-TIPOCTOPI, 10 YCKIIAIHIOE iX BUSBIICHHS.

69 |


https://orcid.org/0000-0002-5049-7946

I Formation of innovative potential of world science o

s edbextuBHOi ineHTUdiKamii 3D-apykoBanoi 30poi MpaBOOXOPOHHI OpraHH
MOYMHAIOTh BHKOPUCTOBYBATH HOBITHI METOAM AOCHiKEeHHSI. OTHUM 3 Takux
METO/IIB € MiKpoKoMIT'tIoTepHa ToMmorpadisa (Hagam - Mikpo-KT), sxa mgo3Bossie
oTpuMaTu JeTalbHi 3D-300paxkeHHs BHYTPIIIHBOI CTPYKTYpU 00'ekTa O3 Horo
pyiinyBaHHs. 3actocyBaHHs Mikpo-KT pgomomarae ekcmepram AocCiiIKyBaTu
MeXaHi3MU 30poi, BUTOTOBJICHOI 3 KOMOIHAIli IIJJACTUKOBUX Ta METaJICBUX
KOMIIOHEHTIB, Mepe/ MPOBEACHHAM TECTOBUX CTPLILO Ta po3bupanuam. OTpumaHi
300paXeHHsI Ta aHIMaIlli MOXYTh OyTH BUKOPHCTaHI K JOKa3H B CyIi, a TaKOX
CIYTYIOTh HJIi CTBOPCHHS IU(POBOTO 3amucy CTaHy 30poi 10 MOMIJIHBOTO il
TIOIITKOJIKCHHS TTiJT Yac BUTIPOOyBaHb[2].

[Touarkom akTHBHOI Ta YycmimHoi iaeHTudikamii 3D-napykoBaHoi 30poi
IPaBOOXOPOHHUMU opranamu y Benukiit bputanii craB Bunanok y ciuni 2022 poky.
OmnepaTuBHa rpyna oTpumaia iHGOpMaIlilo PO MEMIKAHII TPUBATHOTO OyAUHKY,
SKUW TpuadaB depe3 IHTEPHET BOTHEMAIbHY 30pO0, M0 CTPUISE XOJIOCTUMU
naTpoHaMH. Y paMKax omeparrii mix KoJoBor Ha3Boro «llomon» Oymo mpoBeaeHO
001IyK 3a BKazaHOwo ajpecoro. I1ig yac mpoBeaeHHsT 1aHOi MpoleCyallbHOL Aii, B
OJIHOMY 31 CHaJbHUX MPUMIIIEHb OyJ0 BUSIBJICHO KiJIbKAa OJMHUIL BOTHEMAIBHOT
30poi. Cepen HHMX OCOOJMBY yBary MNpPUBEPHYJIM JBI OJIMHUIN, SIKI Bi3yaJIbHO
BIJIPI3HSUIACS BiJl 3BMYaHOI 30p0Oi — BOHU OyJM BHUTOTOBJICHI 3 TIJIACTHKY a0o
HazpykoBaHi Ha 3D-mpuntepi. Lli microneTn-KyieMeTd 4OPHOTO KOJBOPY Maju
MeTaJIeBl JeTall, a iXHI CTBOJM HE OyJM 3a0JI0KOBaHI. 30BHIIIHS CXOXKICTh IHUX
OJIMHUIL 31 CIIPaBXHBOK OONOBOIO 30pO€r0 cTajla MiACTaBOIO JJisi iXHBOTO
BUJIYYCHHS Ta TIOJMAJBIIOT0 PETEIBHOTO pO3ChiayBaHHs. [lepBUHHUN OIS
BIJIy4YEHOT 30pOi 31MCHUB crieliaai3oBaHuM BIJUILI, SIKWM MiATBEPIUB, 1110 OJIHA 3
oauHUI € 3D-npykoBaHOI0 30po€to, ineHTH(hiKoBaHOO K Mojienb «FGC-9 MKIIy.
Jlana Mojenb BUSBHIIACS BOTHEMAJIBLHOI 30poe€to, crerudikaliii Ijas APyKy sSKOi
Oynu pO3MIllIeHI Ha OJHOMY 3 aMEpUKaHCHKMX BeO-caifTiB, 1 BoHa Oyia 37aTHa
cTpuisaT Ooenpunacamu kamiopy 9 mm Luger. FGC-9 - ne naniBaBTOMaTHYHUIN
KapaliH, po3po0IeHUH sIK caMOpoOHa 30pos, 1711 BATOTOBJICHHS SIKO1 MOTP10H1 OyIu
juiie neBH1 3D-ApyKoBaHI KOMIOHEHTH Ta 3arajibHOJOCTYITHI METajeBl JIeTall.
Jlpyra BusiBlIeHa OJMHHMIS 30poi TmomepenHbo Oyia 1AeHTH(IKOBaHA SK
cTpalkOoJbHA, ajie JJIsi OCTATOYHOIrO TIITBEPKCHHS 3HAJI00MIacs eKCrepTHa
orinka [3].

[Tlin yac oO6myky BusBieHO 3D-mpuHTep 3 IHCTpyKIi€r Ta daiaamu
koMrioHeHTIB kapabina FGC-9. Ilimo3proBanuii MiATBEpAUB HAJIECKHICTH 30pOi,
MOSICHIOIOUM 1HTEpPECOM [0 ii BUTOTOBJICHHS. Horo OyJI0o 3aapemToBaHO, a
HAJpyKOBaHy 30pOr0 HaMpaBiI€HO HAa JOCHIKEHHS (MIKPOKOMI'IOTEpHA
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ToMorpadist Ta TeCTOBi CTpUIbOM). Bunagok migkpeciuB 3arpo3y BUKOPUCTAHHS
3D-npykoBaHoi 30poi Ta moTpedy B MeToAax ii iAeHTU]IKaIi.

Bunanox BusiBnenHs 3D-gpykoBanoi 30poi B ciuni 2022 poky cTaB
NEPEeIOMHUM MOMEHTOM [IJIsi MPaBOOXOPOHHMX opraHiB y Bemwukiii bpuranii B
KOHTEKCTI 1IeHTHdIKAIlIT Ta po3yMiHHS 11i€1 HOBO1 3arpo3u. Paniiie, xoua BUNIAIKH
BUJIYYEHHS CaMOpPOOHO1 BOTHENaIbHO1 30poi Tparusuiucs, iaeHTudikairis came 3D-
JIpYKOBaHOi 30poi sk OKpeMoi kareropii He Oyna 4iTko Bu3HadeHa. CKIaAHICTh
noJisArajia B TOMy, 1110 30BHIIIHINA BUTJIAJ Takoi 30poi Mir iMiTyBaTu ik 00HOBY, Tak
1 cTpaitk0oIbHY 30POI0, 110 YCKJIaAHIOBAIO IIEPBUHHY OIIHKY 11 PyHKIIIOHAIBHOCTI
Ta NOTEeHU1MHOT HeOe3neku. CaMme 1el KOHKPETHUM BUMAI0K, KOJIU OYJI0 BUSIBICHO
JIB1 OJMHUII 30poi 3 SBHUMU 03Hakamu 3D-Apyky, a Takox 3D-nipuntep Ta daitnu
3 KpeCIEHHSAMHU 30pOMHHUX KOMIIOHEHTIB, YITKO 3aCB1IYMB HEOOXIJHICTh pO3POOKHU
crenlaJbHuX MiAXO0AIB 10 1AeHTU(IKAIl Ta aHai3y TaKoi 30poi.

OCKUIbKM HaBITh JOCBIAYEHI CHIBPOOITHUKH IMPABOOXOPOHHUX OPraHiB Ha
Micii mofii Ta axiBiii 31 30poi HE 3MOTJIM OJpa3y OJHO3HAYHO 1ACHTHU(DIKYBaTH
OpUPOly BUIIYYEHHMX 3pa3KiB, CTAJI0 OYEBUIHUM, IO TPAIAUIIIHI METOIU OTJISILY
MOXYTh OyTH HENOCTAaTHIMHU. 3BHYaiiHa NpPOLEIypa, fKa BKIOYAE pO30OMpaHHS
30poi Ui BHYTPIIIHBOTO OTJISIAYy, MOTJIA TPHU3BECTH JO TOLIKOKEHHS
HecTaHAapTHUX 3D-IpyKOBaHWX KOMIIOHEHTIB, BUTOTOBIICHHUX 3a HEBIJIOMUMHU
cranaaptamu. Came B 11i¥i cUTyallli BUKOPUCTAaHHS MIKPOKOMIT'FOTEpHO1T TOoMOTpadii
BUSIBUJIOCS Haa3BHYaiiHO IiHHMM. Mikpo-KT no3Bonuna oTpuMatu aeTanbHE
HepyHHIBHE 300pakeHHsI BHYTPIITHLO1 Oy10BU 000X 3pa3KiB 30poi, pO3KPUBAIOYH
iXHIO TIOpUIHY KOHCTPYKUIIO, 1[0 ToenHyBaja 3D-nmpykoBaHi Ta Merasesl
€JIEMEHTH.

EdextuBnicte 3actocyBanHs Mikpo-KT 'y 1mpomy Bumaaky Oyna
6ararorpannoro. [lo-niepie, BoHa 3a0e3neunsia eKCepTiB AETATLHOIO BI3yalbHOIO
iH(pOpMaIli€l0 MPo BHYTPINIHI MEXaHI3MU 30poi 6e3 HeoOXiAHOCTI ii (I3UIHOTO
po30upaHHs, MmO 30eperno uUUIicHICTh AokasiB. [lo-gpyre, orpumani 3D-
300pakeHHs] Ta aHIMalii CTaJld BaroMUM 1HCTPYMEHTOM JUIsl  aHami3y
KOHCTPYKTHUBHUX OCOOJIMBOCTEM, BUSBJICHHS MOTEHIINHUX A€PEKTIB Ta pO3YMIHHS
MPUHITUITY i1 30pOi, 10 T03BOJIMIIO €KCIIEPTY 3 BOTHEMAILHOT 30p0oi KBasi(hiKyBaTH
o0u/1Ba 3pa3ku sik 3a00pOHEHY BOTHEMAIbHY 30pOI0 BiJIMOBITHO /IO 3aKOHO/IaBCTBA.
[To-Tpete, Bi3yanbHI MaTepiaian, CTBOPEHI HAa OCHOBI JaHux Mikpo-KT, BusBumucs
HaJ3BUYaliHO €(EeKTUBHUMHU NpPH MPECTaBICHHI JOKa3iB y Cy.i, 3a0e3nedyroun
YiTKE Ta 3pO3yMijie JEMOHCTPYBaHHS CKJIQJHOCTI Ta OCOOJMBOCTEH KOHCTPYKIIIT
HETPaIUIIHHOT 30pOi.

Y miacymky, JnaHa copaBa  TpOJAEMOHCTpyBaja BHUCOKY €(QEKTUBHICTh
MIKpOKOMM'TOTEPHOT TOMOTrpadii K 1HHOBAILIHHOTO 1HCTPYMEHTY B 1A€HTU(IKALI]
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Ta adHamizi 3D-mpykoBaHOi BOTHENandbHOI 30poi. 3aBAsSKU  JETATbHOMY
HEPYHUHIBHOMY JOCTII>)KEHHIO BHYTPIIIHBOI OYJJOBH, 1€l METO TO3BOJIUB HE JIUIIIE
TOYHO KBaTi(piKyBaTH BUIyUeHY 30pOI0, ajie i HaaTh Cyay IEPEKOHIINBI Bi3yanbH1
JIOKa3M il KOHCTPYKIIIi Ta MOTeHIIHHOT Hebe3neku. Bukopucranas Mikpo-KT y i
CITpaBi CIIPHUSLIIO MepekBaiikaiiii 0OBUHyBaYeHHS Ta BAHECEHHIO 0OBUHYBAJIBHOTO
BUPOKY, MIJAKPECIIOI0YM HOTr0 3HAYHUW BHECOK Yy pO3CIIAYBaHHS 3JI0OYHHIB,
MOB'SI3aHUX 3 HOBITHIMU TEXHOJIOT1sIMH Y cpepi 30poi. Lleii Bumamok cTaB BaXXJIMBUM
KPOKOM y PpO3BUTKY METOJ0Jorii OOpoThOM 31 3pocTaiouoro 3arpo3or0 3D-
JPYKOBaHOi 30pOi.

OxpiM MIKPOKOMI'IOTEPHOI TOMOrpadii, y4eHi TaKOXK PO3pOOMIH 1€ OJHH
MeTOo/. 3aBASKH YHIKAIbHUM, MIKPOCKOIIIYHUM HEPIBHOCTSIM, 1110 YTBOPIOIOTHCS Ha
KOXXHOMY IIIapl HaJpyKOBaHOTo BUPOOyY mij yac nporecy 3D-apyKy: geap TOMITHI
BI3€PYHKH 3allOBHEHHSI, 3yMOBJIEHI OCOOJIMBOCTSAMH MOJIEINI IPUHTEPa, MaTepiany,
po3Mipy coria Ta IHIMUMH (aKTOpamMHu, € CBOEPIIHUM “‘BIAOMTKOM TaibIs”
KOXXHOT'O OKpeMoro npuctporo. Lleir Meros, aHanoriyHui iaeHTudIKalli jkepena
JIPYKOBaHUX JOKYMEHTIB, BIAKPUBAE MEPCIICKTHBH JIJIS BiACTSIKCHHS MTOXOKCHHS
Oynb-sxkux 3D-apykoBaHUX BHUpPOOiIB, BKJIOYAIOYM TMOTEHIIMHO HEOE3MeuHy
HEBIJCTEXKyBaHYy 30pOI0.

OTtxe, po3BUTOK 3D-1pyKy 3p0OMB TEXHOJIOT1H0 BUTOTOBJICHHS BOTHEIAJIBHO1
30poi JOCTYMHHIIIOW JUIi MPUBATHUX 0CIO, M0 CTBOPIOE 3HAYHI PHU3MKH IS
KOHTpOJit0o 3a 1i obirom. Bumamox y Benukiit bpurtanii mpomeMoHCTpyBaB
€(EeKTUBHICTh MIKPOKOMM'IOTEPHOI ToMorpadii sSK 1HHOBALIMHOTO METOIy
igeHTudikamii Tta anamizy 3D-npykoBanoi 30poi, HajaruM JeTajabHI Bi3yallbHi
JOKa3u i1 KOHCTpyKwii. KpiM TOro, po3poOJisitoTbCS METOAM BIACTEKEHHS 3a
yHiKanbHUMH “BinOutkamu” 3D-mpunTepiB Ha BupoOax. Ha »xamb, B yMoBax
BOEHHOTO CTaHy B YKpaiHi, CIIOCTEpPITa€ThCs AKTUBHE BUKOPUCTAHHS Ta HABITh
HaJIaro/PKeHHsSI KyCcTapHOTO BUPOOHUIITBA 3 D-1pyKoBaHO1 30poi, 1110 HECE PUBUKHU
HEKOHTPOJLOBAHOTO TOIIMPEHHS HEJeraibHOi 30poi micisl 3aKiH4eHHSI 00HOBUX
JiM, YCKJIAQIHIOIOYM CHUTYyallll0 Ta BHUMAarai4u BiJ MPaBOOXOPOHHUX OpraHiB
MUAJILHOCTI Ta BIPOBA/PKCHHS €(PEKTUBHUX METO/IIB BUSBJICHHS Ta MPOTHUIIT IbOMY

SABUIILY.
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